Background: Although community-dwelling persons with dementia have an increased risk of hospital readmission, no systematic review has examined the contribution of dementia to readmissions. Summary: We examined articles in English, with no restrictions on publication dates, from Medline, PubMed, PsycINFO, CINAHL, and EMBASE. Keywords used were dementia, Alzheimer disease, frontotemporal lobar degeneration, elderly, frontotemporal dementia, executive function, brain atrophy, frontal lobe atrophy, cognitive impairment, readmission, readmit, rehospitalization, patient discharge, and return visit. Of 404 abstracts identified, 77 articles were retrieved; 12 were included. Four of 5 cohort studies showed significantly increased readmission rates in patients with dementia. On average the absolute increase above the comparison groups was from 3 to 13%. Dementia was not associated with readmission in 7 included case-control studies. Key Message: Findings suggest a small increased risk of hospital readmission in individuals with dementia. More study is needed.
Background
In 2009, the Centers for Medicare and Medicaid Services began reporting hospital readmission rates to the public and penalizing hospitals by reducing payments for readmissions within 30 days. It is estimated that nearly 20% of all Medicare beneficiaries are readmitted within 30 days, costing the Centers for Medicare and Medicaid Services approximately USD 17.4 billion annually [1] and leading to increased mortality [2] . Risk factors for readmission include a diagnosis of congestive heart failure (CHF), pneumonia, chronic obstructive pulmonary disease, chronic kidney disease, myocardial infarction [3, 4] , multiple comorbidities, functional disability, and poor social support [5] .
Persons with dementia experience a 3-fold increase of preventable hospitalizations and require more healthcare services than individuals without dementia [6] [7] [8] [9] [10] [11] . Although community-dwelling persons with dementia are prone to an increased risk of readmission due to disjointed care, increased dependency, and inadequate social support and/or caregiving [12, 13] , to our knowledge a systematic review has not examined the contribution of dementia to readmissions. This review addresses this gap by attempting to determine whether a diagnosis of dementia contributes to increased hospital readmission rates and discusses potential intervention strategies.
Methods
A comprehensive review of the literature was undertaken, using the following databases: Ovid Medline, PubMed, PsychINFO, CINAHL, and EMBASE. Inclusion criteria included that articles (1) be in English and define cognitive impairment by a dementia diagnosis or use of a cognitive assessment instrument such as the Mini-Mental State Examination (MMSE) and (2) include readmission rates as an outcome in those with and without cognitive impairment. Articles were excluded if they were not in English or were editorials, letters to the editor, case reports, or studies of interventions. Articles that primarily examined patients with delirium and those that included patients from long-term care facilities or geropsychiatry inpatient programs were also excluded. The initial keywords used were dementia, Alzheimer disease, frontotemporal lobar degeneration, frontotemporal dementia, executive function, brain atrophy, frontal lobe atrophy, cognitive impairment, elderly readmission, readmit, rehospital, patient discharge, and return visit.
The initial search of the included electronic databases identified abstracts of potential interest. These were assessed by one reviewer (S.P.), based on the information contained in the abstract and using the predefined inclusion and exclusion criteria. The first author (S.P.) read the title, methods, results, and conclusion sections of the abstracts. Following this review, articles were retrieved for potential inclusion and underwent a full review by two authors (S.P. and M.K.), based on the same inclusion and exclusion criteria. Studies that did not meet the inclusion criteria were further excluded from the review.
Results
The initial search of the included electronic databases elicited 404 abstracts. After the first author's initial review, 77 articles were retrieved and underwent a full review by two authors, resulting in 12 articles for inclusion. Of these, 5 were retrospective cohort studies, comparing readmission rates in patients with and without dementia over specified periods of time (Table 1 ). The types of included articles and the reasons for exclusion are outlined in Figure 1 . Seven of the included articles were case-control studies examining dementia or cognitive impairment as a predictor of readmission (Table 2) . Dementia was defined by use of the International Classification of Diseases (ICD), 9th or 10th edition code in the electronic medical record for all cohort studies and 2 of the case-control studies. Of the remaining 5 case-control studies, 3 used brief cognitive assessments, and 2 did not specify how dementia was defined. VHA, Veteran's Health Administration; OR, odds ratio; CIND, cognitive impairment, no dementia; HMO, Health Maintenance Organization; CHF, congestive heart failure; MI, myocardial infarction; AMI, acute myocardial infarction; NS, nonsignificant. study of 1-month readmission rates which examined patients 50 years and older participating in the US Health and Retirement Study and discharged with a primary diagnosis of CHF, myocardial infarction, or pneumonia determined that a dementia diagnosis was not significantly related to readmissions. In this study, dementia became a significant risk factor for readmission only when it was comorbid with depression (OR: 1.58; 95% CI: 1.06-2.35) [10] . Three-month readmission rates in patients 50 years of age and older discharged from a public hospital with dementia were 40%, compared with 32% (p < 0.001) in patients without dementia [15] . In a study of veterans 60 years and older discharged from Veterans Health Administration Medical Center inpatient units, the 24-month readmission rates were 53.8% in patients with dementia; 51.7% in patients with dementia and depression; and 49.6% in patients with depression (χ 2 = 9.46, df = 2, p < 0.01) [14] . In summary, the absolute percent increase in readmission among individuals with dementia ranged from 3 to 13% in the 4 cohort studies that found a significant difference compared with subjects without dementia.
Case-Control Studies
The 7 case-controlled studies included 73,600 patients. Two studies were in community dwellers [19, 20] , 1 study was in older adults discharged from a general medicine unit [24] , 2 studies included older adults discharged from a geriatric unit [18, 22] , and 2 studies focused on individuals admitted for CHF [21, 23] . None of the 7 case-control studies, which examined readmissions across variable time frames ranging from 1 to 24 months, determined that cognitive impairment was related to readmission. Two examined 1-month readmissions. The first study compared 197 patients readmitted to a matched random sample of 197 patients who were not readmitted to a general medicine ward in New Zealand. Dementia was defined as any long-term cognitive impairment documented in the medical record. Results indicate that dementia did not significantly affect the likelihood of readmission (p = 1.0) [24] . The second study evaluated data extracted from the National Hospital Administrative Data for England on 70,108 patients discharged with a primary diagnosis of CHF. A concurrent dementia diagnosis was obtained from ICD-9 and ICD-10 codes in administrative databases. This study found that readmission was not related to a diagnosis of dementia (p = 0.717) [23] .
Another 2 studies examined 3-month readmissions. Zanocchi et al. [18] followed a group of adults 75 years and older discharged from a geriatric unit. This study used ICD-9 codes to identify a dementia diagnosis and found that dementia was not associated with readmission. The second study analyzed 729 patients discharged from the Massachusetts General Hospital with a primary diagnosis of CHF. Potential predictors for readmission were extracted from the electronic medical record and included mild undiagnosed dementia. Results indicate that readmission was not related to a dementia diagnosis (p = 0.19) [21] .
Dagani et al. [22] studied 329 patients 64 years and older who were discharged from a geriatric unit. A standard telephone interview was used for the 6-month follow-up assessment. Cognition was assessed using the MMSE [25] . Results indicate that 6-month readmission was not related to cognitive impairment (p = 0.89). [21] 729 Patients discharged with primary dx of heart failure Readmission within 3 months not related to dementia diagnosis Dagani et al. [22] 329 Patients ≥64 years of age discharged from a geriatric unit
Readmission within 6 months not related to cognitive status, as measured by MMSE Bottle et al. [23] 70,108 Patients discharged with primary diagnosis of heart failure extracted from the National Hospital Administrative Data for England
Readmission within 1 month not related to dementia diagnosis Aljishi et al. [24] 197 Patients discharged from a general medicine unit
Readmission within 1 month not related to dementia diagnosis MMSE, Mini-Mental State Examination; dx, diagnosis.
Pickens
Bellelli et al. [19] studied 1,072 patients 65 years and older who were discharged from a rehabilitation unit. They were contacted by telephone at 12 months after discharge. Cognition was assessed by MMSE scores. Absent or mild cognitive decline was defined by MMSE scores of 25-30 (50.1%); mild-to-moderate cognitive decline was defined by MMSE scores of 19-24 (27.4%); moderate-to severe cognitive decline was defined by MMSE scores of 11-18 (18.1%); and severe cognitive decline was defined by MMSE scores of 0-10 (4.4%). Results indicate that readmission within 12 months was not related to MMSE scores (23.3 ± 5.3 for 1 rehospitalization and 24.0 ± 4.6 for >2 rehospitalizations; p = 0.63).
Lastly, Ono et al. [20] studied 326 patients discharged from a dementia unit. They examined the number of times patients were readmitted once discharged from the unit. Cognition was measured by the Hasegawa's Dementia Scale [26] . Women with late readmissions had high cognition (n = 15) compared with men with late readmissions, who had low cognition (n = 5). Results indicate that 24-month readmission was not related to cognitive status (p = 0.469).
Discussion
Four of the 5 cohort studies showed statistically significant increased readmission rates in patients with dementia; however, on average, the absolute increase above comparison groups was modest, ranging from 3 to 13%. The modestly positive findings of the cohort studies are countered by negative findings regarding increased readmission rates among individuals with dementia in the case-control studies. These negative findings may be due to sampling bias, as the definitions and diagnosis of cognitive impairment varied more widely in these studies. This may have resulted in populations that did not meet the intended criteria of having significant cognitive impairment [27] .
Two of the 5 cohort studies reported increased readmission rates among persons with dementia and comorbid depression. This finding suggests the need for further studies to determine whether behavioral and psychiatric problems, including substance use disorders and anxiety disorders, increase readmissions in persons with dementia.
Several studies have evaluated the impact of protocols designed to prevent or reduce 30-day readmission rates, with promising but mixed results. To date, no single intervention has been consistently associated with a reduced risk for 30-day readmission [28, 29] . In addition, many studies have excluded individuals with dementia or cognitive impairment [30] [31] [32] . In one promising social-worker-led, care transition intervention, which included 292 adults 65 years of age and older, of whom 16% had a diagnosis of Alzheimer dementia and 43% had symptoms of cognitive decline or depression, readmission rates decreased by 61%, with annual cost savings of approximately USD 628,202 [33] . In a quasi-experimental study of adults 65 years and older discharged home from an acute hospital in Connecticut, of whom 15% (n = 219) in each group had impaired cognition, participants in the restorative care model were 32% less likely to be readmitted than participants receiving usual care (conditional OR: 0.68, 95% CI: 0.43-1.08) [34] .
The previously cited studies, which focused on care models in the home following discharge, typically did not specifically address the needs of those with dementia. Some recommendations to improve transitions for persons with dementia, based on the 2007 Transitions of Care Consensus Conference, include the following: (1) identify the primary caregiver, (2) determine whether the caregiver understands the discharge instructions, (3) determine whether the caregiver and patient have the resources and ability to comply with the discharge instructions, (4) arrange mental and/or medical follow-up by a visiting nurse, (5) confirm scheduling of psychiatric and/or medical follow-up appointments, (6) develop a management plan for possible behavioral problems, and (7) identify safety concerns [35] .
